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In the medical field literature, studies allude to the importance of interpersonal 
relationships between the caregiver and the patient. Communication has been 
highlighted as a key factor that mediates the doctor to patient relationship. This study 
investigated the relationship between patient initiation of treatment with the patients’ 
perceptions of the quality of the dentist-patient communication. 
A cross-sectional study that solicited from patients seeking services at Nova 
Southeastern University Post-Graduate Dental Programs responses to a questionnaire 
that measured patient’s perception of the quality of communication of the attending 
dentist. The participants of the study were patients of the NSU Post-graduate dental 
 vi 
clinic who completed their screening and diagnosis appointments, scheduled and were 
present for the treatment plan presentation appointment. The Communication 
Assessment Tool (CAT) was employed to measure patients’ perceptions of the quality 
of communication after the treatment planning visit. The initiation of treatment was 
defined as patient attendance to the appointment following the treatment plan 
presentation appointment.  
Seventy-two patients responded to the CAT questionnaire. According to axiUm 
records, 69.4% (N=50), attended the first visit post-treatment plan presentation. All 
survey items resulted in a statistical majority (p <.05) declaring that the 
communications skills measured by the instrument were either good or excellent. A 
Chi-Square of Association was employed to determine the association between the 
outcomes of the survey items and the dependent variable, patient initiation of dental 
treatment to select the explanatory variables that were going to be included in the 
initial logistic model meeting a threshold of p-value of ≤ 0.25. In order of magnitude 
of their association the variables that met the p-value criteria were: showed interest 
(Cramer’s V=.283, p=.123), talked in terms the patient could understand (Cramer’s 
V=.269, p=.156), greeting (Cramer’s V=.235, p=.138), and respect (Cramer’s V=.161, 
p=.172). The average CAT composite score was approximately 66 from a maximum 
possible score of 70. 
Despite the high level of satisfaction with the communication skills of the 
residents/students at the site of the study, neither the composite the CAT composite 
score nor singular CAT items were significant predictor of patient initiation of 
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Chapter 1: Introduction 
1.1. Background: 
1.1.1. Overview of Dental Treatment 
      In spite of the rising interest from the community about dental health services, 
there is a high number of adults, 36%, with untreated dental caries in United States.1 
There are many factors that can affect the pursue of dental treatment, for example, 
cost and availability of services. However, several studies highlight that the 
development of an interpersonal relationship between dentist and patient through 
communication will most likely increase the odds of patients initiating treatment, 
specially, at the time when the treatment plan is presented to the patient.2 The 
literature presents that the purpose of communication in oral health business is 
threefold. Specifically, communication assists with the development of an 
interpersonal relationship between dentist and patient, promotes a clear exchange of 
information, and ultimately fosters a collaborative way for patient and doctor to make 
treatment-related decisions.3  
1.2 Importance of Communication 
1.2.1 Factors that Influence Patients’ Decisions to Initiate treatments: 
     Several factors impact patient decisions and ultimately could alter patient health 
outcomes. Among these factors is patient satisfaction which is mediated by the 
doctor-patient relationship. Trust, knowledge, regard, and loyalty are the four 
elements that form the doctor-patient relationship and improve the patient 
satisfaction.4 A meta-analysis study published in 2009 by Zolnierek KB and  
Dimatteo MR sought to determine the evidence available, if any, that established the 
relationship between physician communication and patient adherence to treatment for 
various medical conditions. The meta-analysis included 106 studies that examined the 
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correlation between physician communication with patient adherence, and 21 studies 
evaluated the effect of physician communication skills training on patient adherence 
to treatment. The outcomes of the meta-analysis revealed that “physician 
communication is significantly positively correlated with patient adherence; there is a 
19% higher risk of nonadherence among patients whose physician communicates 
poorly than among patients whose physician communicates well” (p. 1). Moreover, 
that physician communication skills training  increases the odds of patient adherence 
by 1.62.5 
 
1.2.2 Importance of the Communication Skills in a Health Care Setting 
     In the health care industry, communication skills are the performance of specific 
tasks and behaviors such as obtaining a medical history, explaining a diagnosis and 
prognosis, giving therapeutic instructions, and counseling. Moreover, interpersonal 
skills are the skills employed to communicate and interact with others. These skills 
are inherently relational and process- oriented; they are the effect communication has 
on another person, such as relieving anxiety or establishing a trusting relationship. 
“Dentists are considered masters in technical skills and should be able to provide 
quick solutions to problems that can best be solved through communicating patiently 
with patients. Effective communication coupled with good clinical skills can lead to 
apt treatment and satisfaction for both the patient and the dentist.” (kamal, 2010, p. 1). 
Therefore,  both communication and interpersonal relationship skills are essential for 
dentists to develop effective patient to doctor relationships.6 According to Makoul 
(2007), efficient communication between physician and the patient starts with  an 
uninterrupted discussion with the patient that will collect information from the 
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patient, seeking to understand the patient’s perspective and will provide opportunities 
for the physician to share information.7 
     In the referred literature, there are several studies that evaluated the 
communication skills of the health care provider.8  For example, a study that 
examined doctor-patient communication in glaucoma care patients. The doctor-patient 
encounters were audio and videotaped, then analyzed to identify the topics discussed 
and time spent on them, the number and type of questions, open or closed ended 
asked and answered. Moreover, the doctors and patients completed questionnaires, 
and patients were interviewed immediately after the doctor’s visit. The study 
concluded that the doctors spoke 70% and mostly asked closed-ended questions. 
Furthermore, they found few instances where the doctors asked the patients if they 
had any questions.9 In another cross-sectional study that examined the communication 
behaviors of 27 specialty physicians and 257 outpatients. The physician-patient 
encounters were videotaped and analyzed. Also, patients completed a questionnaire 
about their opinions of the quality of the interaction and their satisfaction with the 
doctor’s communication. The results from this study, as in the previous study, found 
that the communication between the doctor and the patient was doctor-centered with 
none to few instances where the doctors considered patient’s emotions and 
expectations. Patients indicated that they were more satisfied with doctors whose 
communication style was patient-centered.10 
     Moreover, current studies on patient initiation and adherence to treatment point to 
the quality of communication and interpersonal relationship between dentist and 
patient as key factors that mediates patient decision to start and complete a treatment 
plan. Studies affirm that the quality of communication and interpersonal skills in 
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dentists is directly related to patient satisfaction, which in turn is linked to patient 
adherence to the treatment plan. These studies claim that the quality of 
communication between dentist and patient is competitive lever in dentistry.7, 11 
There is evidence that points to critical times when the dentist-patient relationship 
seems to escalate in importance. These instances have been identified in several 
studies as the initial patient appointment and the treatment plan appointment.11 
Outcomes from a national survey about the methodology employed in dental schools 
to present treatment plans to their patients revealed that 38% of the respondents stated 
that their students and/or residents discussed the treatment plans with their patients 
without a consistent format because the curriculum did not include instruction about 
communication of treatment plans. The authors of this study concluded that there is a 
need to research further the most optimal way to develop and present treatment plans 
to patients.11 
1.3 Communication Competencies in Post Graduate Dental Academic Programs  
     In the United States, there are courses embedded in the pre-doctoral dental 
curriculum that focuses on the behavioral aspects of the dentist-patient relationships.12 
However, typically there is only one course, and in the residency programs, there are 
no dedicated courses.12, 13 This apparent lack of training available to dental students 
and dental residents in the area of communication is contrary to the research findings 
in the field of doctor-patient interpersonal relationships, which highlights 
communication as a factor that could predict a patient’s decision to pursue treatment. 
There is a need for current research, other than clinical, that investigates affective 
domain factors that are consequential for patients when making decisions about 
health-care treatment.14 
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     Furthermore, the Commission on Dental Accreditation (CODA) Accreditation 
Standards for Advanced Specialty Education Programs reinforces the importance of 
treatment planning and communication by requiring students and residents to 
demonstrate competency in comprehensive care. The Standards reconfirm and 
emphasize the importance of educational processes and goals for comprehensive 
patient care and encourage patient-centered approaches in teaching, research, and oral 
health care delivery.15 Moreover, the Standards highlight communication with 
patients as an integral aspect of comprehensive care.16 
Staff members at the American Dental Association (ADA) survey center conducted a 
study to identify the dentist-patient communication techniques used by dentists in the 
United States. The outcomes from the ADA survey revealed that less than one-fourth 
of dentists used any of the techniques in the teach-back method or patient-friendly 
practice domains and that the extent of education that a dentist received in the area of 
patient communication determined the number of communication techniques used in 
patient communication.3 
     As such, this study provides evidence of the association between patients’ 
perceptions of the quality of communication of the attending resident and the 
initiation of treatment. Stakeholders can use this information to strengthen the content 
of the dental academic programs in the areas of communication and patient- doctor 
interpersonal relationships. 
1.4 Treatment Planning Visit 
     The dental treatment plan visit should offer details of the problems, diagnosis, and 
proposed treatment plan for the patient.17 Multiple factors could affect the treatment 
plan, such as patient preferences, motivation, systemic health, emotional status, and 
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financial capabilities.18 The development of a patient treatment plan consists of four 
steps: examination and problem identification, decision to advise intervention, 
identification of treatment alternatives, and selection of treatment with patient 
involvement.19 
     In 1985, the National Dental Service Act gave dental patients the right to take an 
active role in decisions regarding their treatment and, in doing so, strengthened them 
as consumers. Subsequently, a study was conducted to investigate lived experiences 
of Swedish dentists when involving patients in dental treatment plan decisions. The 
study revealed that the participants of the study fell short in the consideration of 
patients as consumers and patients were seldom involved in making decisions about 
treatment.20 
 
1.5 . Innovation 
     It is important for the dental health care workers to understand that communication 
is a field of study that covers many aspects of the process of exchanging information 
between individuals.21 Moreover, that effective communication with patients requires 
training and practice; therefore, schools should offer communication training and 
opportunities for the residents to apply and evaluate their communication skills to 
learn how to better communicate with patients.10 22 
     Our study examined an area in the dental health care that could be critical for the 
establishment and maintenance of a good and professional relationship between 
dentist and patient. Outcomes from studies across the health care sector concur that 
the doctor-patient relationship mediates patient outcomes such as pursuing and 
adherence to the treatment. The foundation of a doctor-patient relationship mostly 
resides on the communication skills of the health care provider. Hence, our study has 
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the potential to present findings that demonstrate how likely is a patient to start 
treatment as a function of the patient perceived communication skills of the dentist.  
Moreover, the literature presents that building a dental practice and pursuing new 
patients are two very time consuming and costly enterprises. Instead, this research 
could demonstrate that by acquiring better communications skills dentists could 
potentially retain more patients without a major investment.21 
     Ultimately, the results of this study can help guide dentists to understand how to 
better develop interpersonal relationships with their patients with the intention to 
secure a satisfactory patient treatment outcome to the best of their ability. 
 
1.6 Purpose of the Study 
     The purpose of this study was to investigate the relationship between 
patient initiation of treatment with the patients’ perceptions of the quality of 
the dentist-patient communication and patients’ perceptions of the quality of 
their interpersonal relationship with the dentist. In the medical field literature, 
there are many studies that allude to the importance of the development of 
interpersonal relationships between the caregiver and the patient.21     
Communication has been highlighted as a key factor that mediates the doctor 
to patient relationship. As such, this study examined several components of 
caregiver to patient communication to identify possible areas that should be 




1.7 Specific Aims, Hypotheses and Null Hypothesis 
The study was guided by the following aims: 
Specific Aim 1: To describe patients’ perception of the quality of 
communication at a post-graduate dental programs. 
 
Specific Aim 2: To determine if there is an association between patients’ 
perception of the overall quality of communication at a post-graduate dental 
programs organization and initiation of treatment. 
Hypothesis: There is an association between patients’ perception of the overall 
quality of communication. 
Null Hypothesis: There is no association between patients’ perception of the 
overall quality of communication. 
Specific Aim 3: To determine if dimensions of interpersonal relationship such 
as respect, care concern and receptiveness are predictors of initiation of 
treatment. 
Hypothesis: There is an association between interpersonal relationship factors 
and initiation of treatment. 
Null Hypothesis: There is no association between interpersonal relationship 
factors and initiation of treatment. 
 
Specific Aim 4: To determine if shared-decision-making about treatment is 
associated with initiation of treatment 
Hypothesis: There is an association between patients’ perceptions of shared-
decision-making and initiation of treatment.  
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Null hypothesis: There is no association between patients’ perceptions of 
shared-decision-making and initiation of treatment.  
 
Chapter 2: Materials and Methods 
2.1 Research Design 
     This investigation was a cross-sectional study that solicited from patients seeking 
services at the Nova Southeastern University Dental Clinics main campus responses 
to questionnaire that measured patient’s perception of the quality of communication 
of the attending dentist. Specifically, patients were asked to complete the 
Communication Assessment Tool (CAT).  
 
2.2 Sample – Participants and Eligibility 
     The sampling frame for this study were patients who were receiving dental clinical 
services at the Nova Southeastern University Dental Clinics located in the main 
campus. The participants’ criteria for inclusion in the study were patients 18 years and 
above whose first language was English who completed their screening and diagnoses 
appointments and were scheduled, and present for the treatment plan presentation 
appointment.  
     Participants who were excluded from this study were adult patients who could not 
legally consent to participate in the study. Data collection for this study begun after 
the study proposal was approved by the College of Dental Medicine Master Thesis 




     The CAT was originally developed for the use in the allopathic medical field by 
Makoul et al. in 2007.7 The CAT assesses patients’ perceptions of physicians’ 
communication and interpersonal relationship skills Later, the questionnaire was 
edited and standardized to be used in the dental medicine field in 2015.16 Therefore, 
the responses to the items on the CAT provide important information about the patient 
perception of the quality of communication and interpersonal relation skills of the 
attending dentist.24 The CAT is a 15-item survey that is easily administered in a 
paper-and-pencil format or via the phone or Internet. A 14-item version for dental 
programs is also available; it omits the item about whether the doctor’s staff treated 
the patient with respect. The 14-item version of the CAT was employed in this study.7 
     According to Makoul et al. (2007), the CAT was developed from reputable 
academic sources such as the SEGUE Framework, the Four Habits Model, the 
American Board of Internal Medicine (ABIM) Patient Satisfaction Questionnaire, the 
Calgary-Cambridge Guides, the Consumer Assessment of Healthcare Providers and 
Systems (CAHPS), the Essential Elements of Communication in Medical Encounters, 
the Patient-Centered Clinical Method and the Royal College of General Practitioners 
Consulting Skills Module. Overall, the reported scale reliability was high (Cronbach’s 
alpha = 0.96). Moreover, confirmatory factor analysis indicated that the first 14 CAT 
items, all of which focus on communication with the doctor, are properly considered 
one factor; therefore, the use of individual items scores, total composite scores and 
overall mean scores are appropriate measures of patients’ perceptions of physicians’ 
communication and interpersonal relationship skills.7 
     Permission was obtained from the author to use the CAT in our study (Presented 
on Figure 11 in Appendix B ).  The instrument was modified by adding a section that 
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collected demographical information from the participants. Specifically, the patient 
name and date of birth sections were added to the questionnaire to match the 
questionnaire with the patient record to determine if the patient attended the first 
appointment after the presentation of the treatment plan. A copy of the survey is 
available in (Presented in Figure 10 Appendix A). 
 
2.4 Survey Administration 
     The participants completed the study consent form and the HIPAA authorization. 
The survey and the consent forms were available in English.  The instrument was 
administered in a paper-pencil format. Once the survey forms were completed, the 
responses of the survey were matched to the clinical records of participants to 
determine if the participants initiated their treatment. This information was added to 
the study raw data file. Once all the data were collected, the responses from the 
survey raw data were transcribed to an Excel file. To determine the trustworthiness of 
the data transcription, routinely, survey forms were selected at random and cross 
referenced with the corresponding data entered in the Excel file. The hard copy data is 
stored in a locker at the Dental College. Only the PI and the members of the thesis 
committee have access to the data. All forms and data acquired in this study were 
managed in compliance with IRB protocols and will be stored and disposed of 
accordingly. 
 
2.5 Dependent Variable 
     The dependent variable in this study was patient initiation of dental treatment. For 
the purpose of this study, initiation of treatment was defined as a patient attending and 
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paying for the services received during the first appointment after the treatment plan 
presentation appointment. Patients who did not schedule an appointment after the 
treatment plan presentation or missed the appointments three consecutive times were 
designated as not initiating treatment. Patients who cancelled, rescheduled and 
attended their first treatment appointment on or before six months from the 
comprehensive exam and the treatment plan appointment were designated as initiating 
treatment. Patient appointment information was obtained from the patients’ records 
stored in axiUm, the patient information management system employed at the study 
site. 
 
2.6 Independent Variables 
     The independent or explanatory variables for this study were by item and total 
composite scores obtained from the patients’ responses to the CAT. Specifically, for 
specific aim 2, to determine if there is an association between patients’ perception of 
the overall quality of communication in a dental program located in a university and 
initiation of treatment, the CAT total composite score was the explanatory variable. 
For specific aim 3, to determine if dimensions of interpersonal relationship, such as 
respect, care concern, receptiveness are predictors of initiation of treatment, CAT 
scores from items 2, 6, 5, 8,10, 13 were the explanatory variables. For specific aim 4, 
to determine if shared-decision-making about treatment is associated with initiation of 
treatment CAT scores from item 11 was the explanatory variable.  
   For the analysis, all the variables, dependent and independent, were transformed 
from scale to categorical variables. Specifically, the total composite scores were 
dichotomized at the median and above point versus below the median. The individual 
item responses were originally scaled from poor to excellent, for the analysis the 
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responses were dichotomized into two categories, that is, fair and below or good and 
above. 
 
2.7 Statistical Analysis 
Preliminary and Descriptive Analysis  
     The sample size for this study was determined using the guidelines provided in 
Hsieh, F.Y., Block, D.A., and Larsen, M.D. (1998) and Pass 16 software (NCSS, 
LLC) functionality.25 Results from the PASS 16 analysis for the following 
parameters: a small size effect, a Cohen’s d of .2 equivalent to an odds ratio of 1.68, a 
power of .80 and an alpha of .05,  for a binary logistic regression model with 8 
explanatory variables showed the recommended sample size was approximately 
460.26-28 (Refer to Figure 1 below).  
 














Effect Size (Odds Ratio) 
Figure 1: Power analysis for multiple 
logistic regression analysis with 
up to 8 covariates, baseline 
probability of 0.40, alpha of 0.05, 
and power of 0.80. 
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     The analysis of data collected in this study includes univariate, bivariate, and 
multivariable analyses. Also, a missing data analysis was employed to determine the 
extent to which data was missing completely at random (MCAR). The univariate 
analysis was used to describe the outcomes from the CAT participants’ responses, 
Frequencies and percent frequencies were reported for each CAT item. The bivariate 
analysis determined the magnitude and the significance of the unadjusted associations 
between the dependent variables and the independent variable. 
     A multivariate logistic regression analysis followed. The multivariate logistic 
regression analysis was employed to predict, from the explanatory variables, the 
dichotomous variables identified as dependent variables in Specific Aims 2 and 3. A 
binary logistic regression is often employed if the explanatory variables are a 
combination of continuous and categorical variables and the predicted variables are 
dichotomous.28 The initial model included independent variables whose association 
with the dependent variable resulted in a p-value of ≤ 0.25. The recommendation of a 
p-value of 0.25 or less for the initial variable selection is based on the work by 
Hosmer and Lemeshow (2013). A stepwise procedure was employed to include in the 
final model predictor variables with a p-value of less than .05. Furthermore, a 
classification table was generated to determine the percentage from the original data 
set that the final model(s) properly predicted into which groups.28 
 
Chapter 3: Results  
3.1 Participation Summary 
     In total, 72 individuals responded to the survey. Individual items were dropped if 
there was a missing item response, listwise, to capture data from individuals who 
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provided partial responses to the survey items. Listwise deletion (complete-case 
analysis) removes a case for analysis when the case has a missing value in a specific 
variable. Listwise deletion is recommended when the missing data meets the MCAR 
assumption.29  
 
3.2 Descriptive Statistics 
Following are the results from the analysis of the data collected from the 
administration of the CAT by study aim.  
Specific Aim 1  
     Specific Aim 1: To describe patients’ perception of the quality of communication 
at a post-graduate dental programs. 
     A total of 72 participants completed the survey. The participants were patients who 
were scheduled for the treatment plan presentation at any of the clinics in the Davie 
clinic during the months of March 2019 to January 2020.  
     A Cronbach’s alpha, was calculated for the items that measured dimensions of 
communication the obtained Cronbach alpha was .94. Cronbach’s alpha is a measure 
of unidimentionality. that is, Cronbach’s alpha is a measure used to assess the 
reliability, or internal consistency, of a set of scale or test items30-32. There are 
different reports about the acceptable values of alpha, ranging from 0.70 to 0.95.  A 
maximum alpha value of 0.90 has been recommended.33 The internal reliability found 
in this study is consistent with the reliability reported by the developer of the 
instrument, G. Makoul, in his 2007 article reported, an alpha coefficient .98.7 
     Following are highlights from the descriptive statistics analysis (Presented on 
Tables 1,2 in Appendix C). Over 90% of the respondents reported, very good and 
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excellent, when asked if the residents or students treated them with respect, showed 
interest about their health, understood their main health concerns, let me talk without 
interruptions, provided me with as much information as I wanted, talked in terms they 
could understand, checked for understanding, encouraged them to ask questions, 
discussed next steps, showed care and concern and spent the right amount of time 
with the patient. 
     The distribution of participants by gender was 51.4% (N=37) female and 48.6% 
(N=35) male (Presented on Table 3 in Appendix C ). According to axiUm records, 
69.4% (N=50), attended the first visit post treatment plan presentation (Presented in 
Table 4 Appendix C). 
     A series of Chi Square Goodness of Fit tests were employed, (Presented in Table 6 
in Appendix C), to test the null hypothesis that the observed distribution of answers, 
by item, was the same as the expected theoretical distribution All items resulted in a 
statistical majority (p<.05) indicating that the communications skills that were 
measured by the instrument and rated by the participants of the study were either 
good or excellent.  
     A composite score was obtained by adding the responses to all the items. The 
highest possible score was 70, based on 14 items and a scale of 1 to 5 where five was 
the highest score any item could obtain. Following is a summary of the descriptive 
statistics for the composite scores. The range was 39, however, there was only one 
composite score of 31 (Presented on Table 5 in Appendix C) The distribution of the 
scores was negatively skewed (Refer to Figure 2 below), the median of the 
distribution was 69.5 out of 70 and the mode was 70. 
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Figure 2: Histogram: Composite score of CAT Items response 
 
3.3 Bivariate Analysis 
     To determine unadjusted associations between the dependent variable, patient 
initiation of dental treatment, and the explanatory variables, a Chi Square of 
Association was employed. A Cramer’s V was employed to determine the magnitude 
of the association. A Cramer’s V is a measure of association between two nominal 
variables for any contingency.28 (Analysis is presented on Tables 7 and 8 in Appendix 
E) 
     The initial model included independent variables whose association with the 
dependent variable resulted in a p-value of ≤.25. The recommendation of a p-value of 
0.25 or less for the initial variable selection is based on the work by Hosmer and 
Lemeshow (2013).28   
     Following are highlights from the analysis of association between the dependent 
variable and each explanatory variable. The following variables were associated with 
the dependent variable (p≤.25) in order of magnitude of their association: showed 
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interest (Cramer’s V=.283, p=.123), talked in terms the patient could understand 
(Cramer’s V=.269, p=.156), greeting (Cramer’s V=.235, p=.138), and respect 
(Cramer’s V=.161, p=.172). For more information about the unadjusted associations. 
refer to Tables 7 and 8 in Appendix E. Unadjusted associations between the 
dependent variable and the demographical variables resulted in associations between 
the dependent variable and the patient gender (Cramer’s V=.233, p=.142) and gender 
of the resident/student (Cramer’s V=.238, p=.131). It is important to note that none of 
the unadjusted associations were statistically significant, however, as previously 
mentioned in this document, the selection of the initial variables that were used to 
develop the models was based on the recommendation of a p-value of 0.25 or less 
based on the work by Hosmer and Lemeshow (2013).29  
 
3.4 Multivariate Logistic Regression 
     A multivariable logistic regression was used was used to examine communication 
determinants of patient initiation of dental treatment by computing odds ratios. For 
the purpose of this study, initiation of treatment was defined as patient attending and 
paying for the services received during the first appointment after the treatment plan 
presentation. The initial models included all the explanatory variables, specifically, 
the variables that resulted in unadjusted associations with the dependent variable at a 
p value of 0.25 or less and the control variables, patient gender and resident or student 
gender. All candidate variables were added to the model based on the findings from 
the literature reviewed in this study. Model building then proceeded with stepwise 
deletion of non-significant variables (p≥.05), resulting in the most parsimonious and 
explanatory model.7 
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Following are the results from the multivariable logistic regression analysis by aim.  
 
Specific Aim 2  
      Specific Aim 2 examined the association between patients’ perception of the overall 
quality of communication at a dental program university and initiation of treatment. 
     To examine the determinants of patient initiation of treatment the dichotomized 
composite scores of the CAT were entered into the initial model and patient, and 
resident/student gender were forced entered into the model as control variables. Results 
of the logistic regression revealed that the CAT composite score was not a significant 
predictor of the dependent variable. Refer to Table 9 in Appendix F for information 
about the logistic regression model.  
 
Specific Aim 3  
     Specific aim 3 examined if dimensions of interpersonal relationship, such as, 
respect, care concern, receptiveness were predictors of initiation of treatment. Only the 
explanatory variables that resulted in an association with the dependent variable at a p 
level of .25 or less were entered into the initial model. Patient and resident gender were 
forced entered in the model as control variables. The following explanatory variables 
were entered into the initial model followed by a stepwise deletion of the nonsignificant 
variables starting from the variable that resulted in the highest p value: showed interest 
(Cramer’s V=.283, p=.123), greeting (Cramer’s V=.235, p=.138), talked in terms the 
patient could understand (Cramer’s V=.269, p=.156), and respect (Cramer’s V=.161, 
p=.172). The logistic regression results revealed that there were no explanatory 
variables that were significant predictors of the dependent variable. The results of the 
multivariable logistic regression are presented on Table 7 in Appendix E. 
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Specific Aim 4  
     Specific aim 4 examined if treatment shared-decision making was a predictor of 
initiation of treatment.  Results of the logistic regression revealed that shared-decision 
-making about treatment was not a significant predictor of patient initiation of 
treatment (p value= 0.724, AOR = 0.865, 95% CI, 0.386, 1.936) (Presented in Table 11 
in Appendix F) 
  
Chapter 4: Discussion 
     The study sought to find dentist communication skills determinants of patient 
initiation of dental treatment.  We hypothesized that the likelihood of a patient 
initiating dental treatment was associated with the communication skills of the 
resident or dental student in the institution where the study was conducted. “Previous 
work in dental contexts has highlighted that people seeking dental treatment want a 
dentist who is friendly, listens and treats them with respect, who explains options and 
involves them in decision making about their treatment.”.16 Moreover, the 
Commission on Dental Accreditation's standards state that "Graduates must be 
competent in the application of the fundamental principles of behavioral sciences" 
and that "Graduates must be competent in managing a diverse patient population and 
have interpersonal and communications skills.". 2 
According to a survey conducted by the American Dental Association (ADA) on 
2011 where 292 dentists from 6,300 that were invited to participate in the survey 
answered a survey about the use of 18 communication techniques, in four 
communication domain areas, the responses in the interpersonal communication 
domain showed that the majority of the respondents reported that they spoke slowly, 
 21 
used simple language, however, the majority did not ask patients to repeat 
information or instructions given by the dentists. These outcomes seem to be 
consistent with the responses from the participants in our study. Specifically, the 
majority of patients indicated that the resident/student used simple language to 
explain the treatment.34 
     However, the ADA 2011 survey, did not measure intent or actual patient initiation 
of treatment. Our study, in addition to measuring patients’ perceptions of 
resident/student communication skills sought to determine if specific communication 
skills mediated patient initiation of treatment.34 
     There are several seminal studies about the impact of communication in both 
medical and dental contexts. Among the most frequently cited studies are the 
investigation published in the Journal Health Psychology Review in February 2011 by 
DiMatteo  et al. and the study published in the Journal of Prosthodontics in April 
2010  by Shigli et al. entitled “Patient-Dentist Communication: An Adjunct to 
Successful Complete Denture Treatment”. Both studies present evidence to support 
that communication improves patient health outcomes, patient and adherence and also 
that poor communication has a strong association with complaints and litigation. 
Furthermore, these studies highlighted that people seeking dental treatment want a 
dentist who is friendly, listens and treats them with respect, who explains options and 
involves them in decision making about their treatment.6, 35 
     The outcomes from our study revealed that  patients’ perceptions of the 
resident/student communication skills were significantly rated either good or 
excellent. The obtained average from the Communication Assessment Tool (CAT) 
was approximately 66 out of a maximum possible score of 70. Moreover, an analysis 
of the distribution of scores showed that the distribution was negatively skewed and 
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the median score was 69, therefore, the evidence supports that the respondents of the 
survey were satisfied with the communication skills of the resident/student who 
presented their treatment plan. 
     However, in spite of the high level of satisfaction with the communication skills of 
the residents/students, the findings of our study did not find that composite scores on 
the CAT were predictors of patient initiation of treatment after the treatment plan 
presentation. Moreover, specific communication skills such as greeting, and using 
simple language were not predictors of patient initiation of treatment.  
     Conversely, scores on the resident or student “attendant showed interest in my 
ideas about my health” (p value= 0.047, AOR = 0.117, 95% CI, 0.014, 0.975) was 
significantly associated to patient initiation of treatment but the direction of the 
association was unexpected, in other words, the results of the logistic regression 
model showed that higher scores increased the odds that the patient will not attend the 
first appointment scheduled after the treatment plan presentation.  
     To further explore this outcome, descriptive statistics were calculated 
disaggregated by patient initiation of treatment, yes or no.. The mean rank scores in 
the CAT for the group who came to the first visit after the treatment plan presentation 
was 66.5(N=50) and the mean rank score for those who did not attend the first 
appointment after the treatment plan presentation was 67.5 (N=22). Both means were 
statistically similar.  Moreover, mean rank scores were calculated by patient gender 
and resident gender segregated by patient initiation of treatment and all resulting 
means were statistically similar in the order of 65 to 67 points. One possible 
explanation for this association is that the association is spurious.  Spurious 
associations are accidental and can be the result of arise factors such as sample 
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selection bias; use of an inappropriate correlation coefficient; large sample size; or 
errors of sampling, measurement, and computation.36 
     One of the strengths of our study is the obtained high internal reliability coefficient 
of the instrument, specifically, .95. The internal reliability found in our study is 
consistent with the reliability reported by the developer of the instrument, G. Makoul, 
where he reported an alpha coefficient of .98 in his 2007 article.7 
 
4.1. Limitations 
     There are several limitations in our study that should be addressed in further 
studies about the same topic. For example, the amount of participants was well below  
the sample size recommended by the power sample size calculations. Specifically, 
results from the PASS 16 analysis for the following parameters: a small size effect, a 
Cohen’s d of .2 equivalent to an odds ratio of 1.68, a power of .80 and an alpha of .05 
for a binary logistic regression model with 8 explanatory variables showed the 
recommended sample size was approximately 460.  
     Although several measures were taken to increase the possibility of increasing the 
sample size, for example, extending the data collection period and amending the IRB 
to include all clinics, the amount of treatment plan presentations during the 
investigation period and access to the patients who attended the treatment plan 
presentations were limiting factors for the pursue of more participants. 
     Additionally, whereas the literature about the CAT presents good psychometric 
properties, the literature about patient-doctor relationship points to a myriad of factors 
that are not included in the CAT.  Specifically, the intent and the actual performance 
of a patient’s behavior to initiate and finalize treatment. Patient intent has been 
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proposed by several theories as a key factor in predicting the action the patient will 
take to initiate and complete treatment.7 Among the most recognized theories in the 
health care industry about behavior change are the Theory of Planned Behavior by 
Ajzen, I. (1991) and the Integrated Behavior Model by Fishbein, M., & Ajzen, I., 
1975). These theories suggest that behavior is dependent on one’s intention to 
perform a behavior and the intent to perform a behavior, for example, initiation of 
dental treatment, is explained by a multitude of factors. The most important 
determinant is intention. Without intention to do so, an individual is unlikely to carry 
out a behavior. Behavioral intention is determined by attitude, perceived norms, and 
personal agency (self-efficacy / perceived power). An individual knowledge and skills 
in a particular area will mediate the act on a particular behavior, like, seeking dental 
treatment. The behavior should be meaningful to the individual, in other words, if the 
results of the actions are of importance to the individual and lastly, there should be 
few or no environmental constraints that will make it difficult or impossible to take 
action.37, 38 
There are other instruments, for example, the one employed by the ADA in their 2011 
survey to dentists about their communication skills. The ADA survey, in addition to 
interpersonal communication skills, measured other aspects of communication such as 
the use of print materials and teach back methods.34 
     Other limitations include the cross-sectional nature of the present study and the use 






     Since over 90% of the CAT patient responses in our study revealed that the 
participants felt that the communication skills of the residents/students were very 
good or excellent patients, it is recommended that additional studies expand the 
criteria for inclusion of the participants to patients who missed the treatment plan 
appointments and to patients who never completed their treatment plan.  Moreover, 
studies are needed about dentist’ communication skills across different cultures and 
generations. Also, studies that examine the communication between the 
parents/guardians of minors who receive treatment in dental clinics. Additionally, 
studies that target communication skills between dentists/residents/dental students and 
patients with emotional and cognitive impairments. 
 
Chapter 5: Conclusion 
     This study aimed to evaluate communication skills of dental students and to 
determine if the communications skills of the residents/students were predictors of 
patient adherence to treatment plan as evidenced by patient attendance to the first 
appointment after the treatment plan presentation. The communication skills of the 
attending residents/students were measured by the Communication Assessment Tool 
(CAT) and the demographical variables that were added to the questionnaire.  The 
results of the statistical analysis revealed a significant majority of participants, at least 
98%, rated all the communication skills of the attending residents/students from good 
to excellent and that no particular item or the CAT composite scores were significant 
predictors of patient initiation of treatment, in spite of the fact that approximately 
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31% of the patients did not attend the first appointment after the treatment plan 
presentation. 
     There are studies in dentistry that point to a discrepancy between the 
communication ratings awarded by patients, students’ self- assessments and faculty 
direct observation. A study published in 2016 in the Journal of Advances in Medical 
Education & Professionalism reported a significant difference between observer, 
patients and students in terms of overall mean communication skill; The highest score 
was given by patients followed by students and the observer. Specifically, student 
introductions to their patients received the weakest score by both the observer and the 
students. These findings are consistent with a study published in 2000 about the 
assessment of communication skills of intern doctors in history-taking.40 A 2000 
study by Rahman et al.  and the 2018 study by Burt  et al where  physicians’  
communication skills were rated by different groups. In these two studies patients’ 
ratings were higher than those from the self-assessment and the observers.41, 42 
     The studies referenced above could explain the high ratings that the patients in our 
study awarded the residents/students. Hence, one must consider if current 
instrumentation in this area is capturing the lived experiences of the patients during 
patient-doctor interactions. Specifically, in the case of our study, if the 
communications skills that were rated by the patients, were conducive as to make 
inferences about treatment initiation.41, 42 
     In an editorial published by Sushi Kadanakuppe from the Department of Public 
health Dentistry, V.S. Dental College and Hospital, Bengaluru, India, the author 
promotes effective communication and empathy skills in dentistry to improve dentist-
patient relationships. Kadanakuppe,  presents the following argument; that seeking 
oral health services from a dentist or an oral health care professional is divided 
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between those who are seeking to solve an urgent dental problem(s) or  patients who 
highly informed and pursue preventive and restorative care other than emergency 
dental problems. Empathy was defined as the ability of an individual to imagine what 
life is like for another person.43  
     Furthermore, Kadanakuppe claims that there is a rise in consumerism in dentistry 
where patients select a care provider who is more patient-centered, person-focused 
rather than a doctor who exhibits characteristics of high physician control type. The 
author urges all dentists and dentists to be to embrace good communication skills that 
are empathetic towards patients’ feelings. The message in the Kadanakuppe editorial 
highlight what should be considered and investigated when developing theoretical 
frameworks for studying communication in the health care field.43 
     Notwithstanding the outcomes from our studies, the literature about health care 
provided communication skills and patient adherence to treatment consistently 
presents evidence that the quality of communication is associated with patient 
adherence to treatment.  For example, in a meta-analysis published in 2009 by the 
National Institute of Health (NIH). An analysis of 106 studies revealed that Physician 
communication is significantly positively correlated with patient adherence; there is a 
19% higher risk of nonadherence among patients whose physician communicates 
poorly than among patients whose physician communicates well. Furthermore, the 
findings from the meta-analysis revealed that training physicians in communication 
skills results in significant improvements in patient adherence, specifically, the odds 
of patient adherence are 1.62 times higher in patients from physicians who received 
communication skills training.44 
     While the evidence is there to support the formal inclusion of communication 
skills in a dental program curriculum, there is evidence to support that few dental 
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programs include a course, moreover, that communication skills are seldom taught 
following an experiential learning model.13 Experiential learning involves learning 
from experience. The theory was proposed by psychologist David Kolb who was 
influenced by the work of other theorists including John Dewey, Kurt Lewin, and 
Jean Piaget. According to Kolb, learning involves the acquisition of abstract concepts 
that can be applied flexibly in a range of situations and the development of new 
concepts is provided by new experiences.45  
     Simone Alvarez and Jobst-Hendrik Schultz reported in their 2018 publication of 
their study about an experiential training approach for teaching physician/dentist-
patient communication that the participants of the study, dental students, affirmed that 
the rigorous structure of the pre-clinical dental curriculum does not allow for time 
spent on topics such as (self) perception and awareness. On the contrary, training 
one’s ability to self-reflect and think critically about one’s own actions, conduct or 
position can aid with advanced medical and dental studies and practices later on. 
Alvarez and Schultz recommend experiential courses with an emphasis on patient-
physician/dentist communication should be offered early on during pre-clinical 
medical and dental studies as a regular part of the curriculum. 13 
     The outcomes from our study do not explain the percentage of patient 
nonadherence to treatment. Specifically, the participants of the study reported high 
levels of satisfaction with resident/student communication skills but approximately a 
third of the participants were not present for their first appointment after the treatment 
plan presentation. However, the outcomes from our study raise important issues about 
the need for theoretical frameworks in health care settings that cover all aspects of 
communication to include building interpersonal relationships and dimensions of 
patient decision-making processes. 
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Figure 7. General informed Consent form  
(2-4) 
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Figure 11. Consent to use CAT 
 














Table 1. Descriptive Statistics for CAT items 




Greeted me in a way that made me feel comfortable          Poor 
                                                                   Fair 
                                                                   Good 
                                                                   Very good 












Greeted me in a way that made me feel comfortable          Poor 
                                                                   Fair 
                                                                   Good 
                                                                   Very good 













Showed interest in my ideas about my health                     Poor 
                                                                   Fair 
                                                                   Good 
                                                                   Very good 













Understood my main health concerns                                Poor 
                                                                  Fair 
                                                                  Good 
                                                                  Very good 













Paid attention to me (looked at me, listened carefully)      Poor 
                                                                  Fair 
                                                                  Good 
                                                                  Very good 













Let me talk without interruptions                                      Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Gave me as much information as I wanted                       Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Talked in terms I could understand                                   Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Checked to be sure I understood everything                     Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Encouraged me to ask questions                                         Poor 
                                                                  Fair 
                                                                  Good 
                                                                  Very good 













Involved me in decisions as much as I wanted                  Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Discussed next steps, Including any follow-up plans        Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Showed care and concern                                                  Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 













Spent the right amount of time with me                            Poor 
                                                                 Fair 
                                                                 Good 
                                                                 Very good 














Table 2. Descriptive statistics for CAT items 




Greeted me in a way that made me feel comfortable         Fair and below 






Greeted me in a way that made me feel comfortable          Fair and below 







Showed interest in my ideas about my health                    Fair and below 







Understood my main health concerns                                Fair and below 






Paid attention to me (looked at me, listened carefully)      Fair and below 






Let me talk without interruptions                                      Fair and below 






Gave me as much information as I wanted                       Fair and below 






Talked in terms I could understand                                  Fair and below 






Checked to be sure I understood everything                     Fair and below 






Encouraged me to ask questions                                        Fair and below 






Involved me in decisions as much as I wanted                  Fair and below 






Discussed next steps, Including any follow-up plans        Fair and below 






Showed care and concern                                                  Fair and below 






Spent the right amount of time with me                            Fair and below 







Table 3. Descriptive statistics for demographic data 
Patient gender Count N% 
female 37 51.4% 
male 35 48.6% 
 
Table 4. Descriptive statistics for attended first visit post treatment plan 
presentation 




First Visit             Yes                                                                  









Table 5. CAT items composite score  
 N Range Minimum Maximum Mean Std.Error Std. 
Deviation 
Composite score 72 39 31 70 66.83 .675 5.725 
Valid N 
(listwise) 
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Item Chi-square Sig 
Greeted me in a way that made me comfortable 100.7 
50 a 
.000 
Treated me with respect 56.8 
89 b 
.000 
Showed interests in my ideas about my health 113. 
222 c 
.000 
Understood my main health concerns 123. 
000 c 
.000 







                                               Appendix E 
Table 7. Bivariate association between the outcomes of the survey items and the 
dependent variable 
Item Cramer’s V  Sig 
Greeted me in a way that made me comfortable .235 .138 
Treated me with respect .161 .172 
Showed interests in my ideas about my health .283 .123 
Understood my main health concerns .128 .756 
Paid attention to me (looked at me, listened carefully) .093 .731 
Let me talk without interruptions .203 .397 
Gave me as much information as I wanted  .094 .730 
Talked in terms I could understand  .269 .156 
Checked to be sure I understood everything  .197 .427 
Encouraged me to ask questions .167 .569 
Involved me decisions as much as I wanted  .179 .513 
Discussed next steps, including any follow-up plans .079 .798 
Showed care and concerns .018 .877 
Spent the right amount of time with me .155 .421 
 
 
Table 8. Bivariate association between Genders and the dependent variable  
Item Cramer’s V Sig 
Patient gender .233 .142 
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Table 9. Multivariate Associations between patient gender and CAT items 
composite score 
Step 1a B S.E. Wald df Sig. Exp(B) 95% C.I.for 
EXP(B) 
Lower Upper 
patient gender(1) -.601 .534 1.265 1 .261 .548 .192 1.563 
resident gender   1.084 2 .581    
resident gender(1) 20.010 40192.969 .000 1 1.000 490281745.888 .000  
resident gender(2) -.558 .536 1.084 1 .298 .572 .200 1.637 
Composite Score -.045 .058 .599 1 .439 .956 .853 1.071 
Constant 4.337 3.966 1.196 1 .274 76.440   
 
Table 10. Multivariate Associations between patient gender and CAT item 
(showed interest in my ideas about my health) 
Step 1a B S.E. Wald df Sig. Exp(B) 95% C.I.for 
EXP(B) 
Lower Upper 
patient gender(1) -.638 .549 1.348 1 .246 .528 .180 1.551 
resident gender   .857 2 .652    
resident  gender(1) 20.194 40192.969 .000 1 1.000 588939001.525 .000  
resident gender(2) -.514 .555 .857 1 .355 .598 .201 1.776 
Showed interest in 
my ideas about my 
health 
-2.142 1.080 3.933 1 .047 .117 .014 .975 
Constant 11.719 5.377 4.750 1 .029 122858.176   
 
Table 11. Multivariate Associations between patient gender and CAT item 
(Involved me in decisions as much as I wanted) 
Step 1a B S.E. Wald df Sig. Exp(B) 95% C.I.for 
EXP(B) 
Lower Upper 
patient gender(1) -.554 .532 1.085 1 .298 .574 .202 1.630 
resident gender   1.145 2 .564    
resident gender(1) 19.946 40192.969 .000 1 1.000 459888776.279 .000  
resident gender(2) -.574 .536 1.145 1 .285 .564 .197 1.611 
Involved me in 
decisions as much 
as I wanted 
-.145 .411 .125 1 .724 .865 .386 1.936 
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